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ABSTRACT

Background: Ethnic differences in health commence early in life. Ethnic minority young adults have a greater 
prevalence of unhealthier lifestyles and poorer health outcomes than their peers. Variations in health litera-
cy could contribute to these ethnic inequalities in health but have not yet been investigated in this group. 
Objective: This study investigated ethnic differences in performance-based and self-reported health liter-
acy in young adults and examined whether these differences are explained by educational level, language 
difficulties, or cultural distance. Methods: Young adults (age 18-25 years) from Dutch, African Surinamese, 
South-Asian Surinamese, Ghanaian, Turkish, and Moroccan ethnic backgrounds (N = 2,215) participated in the 
HELIUS (HEalthy Life in an Urban Setting) study, a cohort study in Amsterdam, the Netherlands. Performance-
based health literacy was measured by the Rapid Estimate of Adult Literacy in Medicine in Dutch (REALM-D). 
Self-reported health literacy was measured by the Chew’s Set of Brief Screening Questions (SBSQ). The as-
sociation between ethnicity and health literacy, and the role of background characteristics was assessed by 
linear regression analyses. Key Results: Performance-based health literacy was low (REALM-D <60; range, 
0-66) among 17% of the participants. After adjustment for educational level, average levels of REALM-D were 
lower among participants from a Ghanaian, Turkish, and Moroccan background than those from a Dutch 
background, whereas the two Surinamese groups did not differ from the Dutch group. Additional adjustment 
for language difficulties and cultural distance did not explain the differences between the five ethnic minor-
ity groups. Self-reported health literacy was low (SBSQ <3; range, 0-4) among 3% of the participants. There 
were no differences in levels of SBSQ between the ethnic minority groups and the Dutch group. Conclusions: 
We found ethnic differences in performance-based health literacy, which largely remained after adjust-
ment for educational level. Further research is needed to gain insight into how young adults from different 
ethnic groups appraise and apply health information in various contexts. [HLRP: Health Literacy Research 
and Practice. 2018;2(4):e192-e204.]

Plain Language Summary: We investigated ethnic differences in health literacy among young adults (age 
18-25 years) living in the Netherlands. Compared to the Dutch group, some ethnic minority groups scored 
lower on performance-based health literacy, independent of educational level. Self-reported health literacy 
did not differ between Dutch and ethnic minority groups. 

The period of young adulthood is critical to health out-
comes. This transitional period includes the biological 
changes of puberty, increasing independence, and experi-
mentation involving risky behavior, such as excessive alco-
hol consumption, smoking, and drug use (Dye et al., 2007; 
Jackson & Schulenberg, 2013; Johnston, O’Malley, Bachman, 
& Schulenberg, 2006; Martin, Hamilton, Osterman, Driscoll, 

& Mathews, 2017). Compared to other adolescents, ethnic 
minority adolescents have a higher prevalence of unhealthier 
lifestyles and poorer health outcomes in a variety of areas 
such as obesity, teen pregnancy, sexually transmitted diseas-
es, and tooth decay (Centers for Disease Control and Pre-
vention, 2017; Forhan et al., 2009; Ogden, Carroll, Fryar, & 
Flegal, 2015). 
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Health risk behaviors and mental health problems often 
persist into adulthood (Hofstra, Van der Ende, & Verhulst, 
2002; Kim-Cohen et al., 2003; Viner, 2005). Young adults, es-
pecially those from ethnic minority groups, are therefore an 
important target group for health promotion, as early inter-
vention can prevent chronic illnesses later in life. For that rea-
son, a large amount of educational materials and health care 
documents target the young adult population. Health promo-
tion is increasingly available through the media, the Internet, 
and community interventions. Young adults are expected to 
adequately use this information to remain in good health. 
However, adequate skills are required to be able to find, un-
derstand, appraise, and apply this information (i.e., health 
literacy). To date, studies that have investigated ethnic dif-
ferences in health literacy mainly focus on older populations 
whom have a higher prevalence of health problems and use of 
health care (Ayotte, Allaire, & Bosworth, 2009; Gazmararian 
et al., 1999; Lindau et al., 2002; Mantwill, Monestel-Umana, & 
Schulz, 2015; Paasche-Orlow, Parker, Gazmararian, Nielsen-
Bohlman, & Rudd, 2005; Sentell & Braun, 2012; Sudore et al., 
2006; van der Gaag, van der Heide, Spreeuwenberg, Brabers, 
& Rademakers, 2017; Wang et al., 2013). 

It is not known whether ethnic variations in health liter-
acy also exist among young adults, and how these variations 
could be explained. This information is essential for the de-
velopment of interventions to effectively prevent unhealthy 
lifestyles in this age group and to prevent a further increase 
of ethnic inequalities in health. Therefore, the general aim of 

this study was to assess ethnic differences in health literacy 
in a multiethnic cohort of young adults. Specific objectives 
were (1) to investigate whether performance-based and self-
reported health literacy differs among six ethnic groups of 
young adults; and (2) to investigate the extent to which ethnic 
differences in performance-based and self-reported health 
literacy among young adults can be explained by educational 
level, difficulties with the Dutch language, or degree of cul-
tural distance.

Corresponding with previous results among the general 
adult population, we wanted to confirm that young adults 
with a Dutch ethnic background have a higher level of per-
formance-based and self-reported health literacy compared 
to ethnic minority young adults. We hypothesized that these 
ethnic differences in health literacy could partly be explained 
by educational level, difficulty with the Dutch language, and 
a degree of cultural distance.

METHODS 
Design and Research Population

For this study we used baseline data from the HEalthy Life 
in an Urban Setting (HELIUS) study, a large-scale prospec-
tive cohort study on health and health care use among the ur-
ban multiethnic population in Amsterdam. People (age 18-70 
years) of Dutch, Surinamese, Ghanaian, Turkish, and Moroc-
can ethnic origin were invited to take part in the study. They 
were randomly sampled, stratified by ethnic origin, using the 
Amsterdam municipal population register. The Dutch, Suri-
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namese, Turkish, and Moroccan ethnic groups are the larg-
est ethnic groups in both Amsterdam and the Netherlands 
(Statistics Netherlands, 2016). The Ghanaian group is the sec-
ond largest African group in Amsterdam, as well as a promi-
nent group in other large European cities, such as Berlin and 
London (Mörath, 2015; Office for National Statistics, 2017). 

Selected participants received a written invitation com-
bined with written information and a response card (in 
Dutch, Turkish, Moroccan Arabic or English for Ghanaian 
participants). After a positive response, participants received 
a digital or paper version of the questionnaire (depending on 
their preference) to complete at home. Questionnaires were 
also available in English for Ghanaian participants and in 
Turkish for Turkish participants. Participants who were un-
able to complete the questionnaire themselves were assisted 
by a trained ethnically matched interviewer of the same sex, 
speaking their preferred language. Non-Dutch people who 
did not respond to the written invitation letter were visited at 
home by an ethnically matched interviewer to provide addi-
tional information if needed (e.g., due to language or reading 
problems) and to assist in filling out the questionnaire if the 
person was willing to participate in the study (Snijder et al., 
2017). 

Baseline HELIUS data were collected from 2011 to 2015. 
Of those invited, 55% were contacted, either by response card 
or a home visit by an ethnically matched interviewer. Around 
50% of those contacted agreed to participate (Snijder et al., 
2017). Both questionnaire data and data from the physical 
examination were available in 22,165 HELIUS participants. 
Further details on the aims, design, and response of the study 
have been published elsewhere (Snijder et al., 2017; Stronks 
et al., 2013).

In the current study, we included participants age 18 to 
25 years with a Turkish, Moroccan, South-Asian Surinamese, 
African Surinamese, Ghanaian, or Dutch ethnic background 
who had data on health literacy assessment (N = 2,215). 

All study protocols were approved by the Ethical Review 
Board of the Academic Medical Center, University of Am-
sterdam, and written informed consent was obtained from 
all participants.

Information on the Migration History of the Ethnic 
Groups Included

Most people from Turkey and Morocco came to the 
Netherlands as guest workers between 1960 and 1970. The 
initial period of labor migration was followed by a second 
period (1970-1980) in which many guest workers brought 
their spouses and children to the Netherlands. Most people 
from Suriname, a former Dutch colony in South America, 

migrated to the Netherlands between 1975 and 1980. Their mi-
gration was mainly due to the unstable political situation in Su-
riname. Within this Surinamese population there are two main 
distinct cultural groups: a group with a West African ancestry 
and a group with a North Indian ancestry. Both groups mi-
grated to Suriname in the 19th century. Most of the Ghanaian 
group came to the Netherlands in the 1990s to escape poverty, 
drought, or political conflicts.

Variables 
The ethnic background of a respondent was based on a per-

son’s country of birth or that of his or her parents (Stronks, 
Kulu-Glasgow, & Agyemang, 2009). Specifically, a participant 
is considered to be of non-Dutch ethnic origin if he or she ful-
fills either of the following criteria: (1) born abroad and has at 
least one parent born abroad (first generation) or (2) born in 
Netherlands but both parents were born abroad (second gen-
eration). After data collection, participants of Surinamese ori-
gin were further classified according to self-reported ethnic or-
igin (obtained by questionnaire) into “African,” “South-Asian,” 
“Javanese,” or “other/unknown” Surinamese subgroups. 

The variable performance-based health literacy was 
measured by the Rapid Estimate of Adult Literacy in 
Medicine–Dutch (REALM-D) (Fransen, Van Schaik, Twickler, 
& Essink-Bot, 2011). This is a performance-based recognition 
and pronunciation test, adapted to the Dutch language, that 
evaluates participants’ ability to read from a list of 66 health-
related terms. Sum scores were divided following standard cut-
offs that are based on grade-level estimates in the United States: 
very low (0-18); low (19-44); marginal (45-60); and adequate 
(61-66) (Fransen et al., 2011). The REALM-D was assessed 
during the physical examination among participants who 
were able to communicate in Dutch. The research assistants 
received instructions for the REALM-D assessment in a train-
ing session and in a paper protocol. In the training session the 
words were pronounced and discussed, and the protocol de-
scribed how to deal with accents and various pronunciations.

Self-reported health literacy was measured by Chew’s Set 
of Brief Screening Questions (SBSQ), which has been adapt-
ed and tested for reliability and validity in the Dutch context 
(Fransen et al., 2011). The SBSQ consists of the following three 
statements on a 5-point Likert scale (0-4): How often do you 
have problems learning about your health because of difficulty 
understanding written information (0 = always; 4 = never)? 
How confident are you filling out medical forms by yourself 
(0 = not at all confident; 4 = extremely confident)? How often 
do you have someone help you read letters from your gen-
eral practitioner, the hospital, or other health care institutes 
(0 = always; 4 = never)? (Chew, Bradley, & Boyko, 2004; Chew 
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et al., 2008). These items were translated in the HELIUS ques-
tionnaires in all required languages. Following Chew’s cutoff 
points, participants had to have a total mean score of at least 
3 (range, 0 to 4) to obtain an adequate health literacy score 
(Chew et al., 2004). 

Level of education was classified by the highest obtained 
educational degree in the Netherlands or the country of ori-
gin, as reported by the participants. Participants were divided 
into four categories: no schooling or elementary schooling 
only; lower vocational schooling or lower secondary school-
ing; intermediate vocational schooling or intermediate/
higher secondary schooling; or higher vocational schooling 
or university.

 Dutch language skills were measured by two items: per-
ceived difficulty in conversation in the Dutch language and 
perceived difficulty in reading in Dutch. These items were as-
sessed by two questions: “Do you find it hard to have a con-
versation in Dutch?” and “If you read the newspaper, letters, 
or leaflets in Dutch, do you find it hard to understand the 
language?” A participant was considered to have no difficulty 
with the Dutch language if both questions were answered 
with no, never.  

Cultural distance was based on the level of separation from 
the host culture in two different domains, i.e., psychologi-
cal (ethnic identity and cultural orientation) and behavioral 
(social network) (Berry, 1997). Ethnic identity was assessed 
by asking participants of non-Dutch ethnic origin about the 
extent to which they agreed with the following statement: 
“I feel Dutch.” Cultural orientation was assessed by the Psy-
chological Acculturation Scale (Stevens, Pels, Vollebergh, 
& Crijnen, 2004), consisting of 10 statements regarding the 
Dutch culture. All items were rated on a 5-point Likert scale 
(totally agree to totally disagree). Social network was assessed 
by a statement concerning having Dutch friends (none, a few, 
quite a few, many, very many) and two statements concern-
ing spending free time with Dutch people (never, hardly ever, 
sometimes, often, always). For each scale, a mean score of ≥3 
was classified as yes and a score of <3 as no. Participants an-
swering no on the scales were classified as “distant from the 
Dutch culture.” 

STATISTICAL ANALYSIS
Of the total HELIUS population (N = 22,165), we ex-

cluded participants of Javanese Surinamese (n = 233) or an-
other/unknown Surinamese (n = 267) origin due to small 
numbers, and we also excluded those with another/unknown 
ethnic origin (n = 48). Of the remaining 21,617 participants, 
we excluded those older than age 25 years leading to a study 
sample of 2,356 participants of Dutch, South-Asian Surinam-

ese, African Surinamese, Ghanaian, Turkish, and Moroccan 
origin. Of these participants, we selected 2,215 participants 
who had at least one health literacy assessment (either per-
formance-based [n = 1,279], self-reported [n = 2,076], or 
both [n = 1,140]). There were 139 participants who failed to 
fill in the self-reported health literacy assessment in the ques-
tionnaire; therefore, we did not have their data for this as-
sessment. The performance-based health literacy assessment 
was conducted among a smaller amount of participants than 
the self-reported assessment, due to the fact that the perfor-
mance-based assessment was only assessed between January 
2011 and March 2014 (n = 1,324 remained) and subsequently 
the REALM-D was not assessed among 45 participants be-
cause they were unable to communicate in Dutch (n = 1,279 
remained). 

We used linear regression analysis to assess the associa-
tion between ethnic background and health literacy (analyz-
ing performance-based and self-reported scores separately). 
The regression models were applied to two data sets. The 
first data set included the Dutch ethnic group and used this 
population as a reference group. The second data set did not 
include the Dutch ethnic group, as the data regarding cultural 
distance and Dutch language skills were not available for the 
Dutch. In this second dataset, the South-Asian Surinamese 
group was used as the reference group, because Dutch is the 
national language in Surinam and the results indicated that 
the Surinamese groups had the highest level of health literacy 
after the Dutch ethnic group. In both datasets, we excluded 
participants that missed at least one of the variables in the 
regression model. In the regression models, we first adjusted 
for potential confounders (age, sex). Then, to investigate to 
what extent potential underlying factors are causing these 
ethnic differences in health literacy, we further adjusted for 
potential mediators (level of education, Dutch language skills, 
and cultural distance). Potential mediators are assumed to be 
in the causal pathway between ethnicity and health literacy, 
rather than just confounding the association. We used the 
Pearson correlation coefficient to measure the correlation be-
tween performance-based and self-reported health literacy. 
All analyses were performed with SPSS version 23.0.

RESULTS 
Population Characteristics 

The mean age of the participants was 21.9 years (standard 
deviation 2.2), which did not differ between ethnic groups. 
Further characteristics of the study population are shown in 
Table 1. Educational level was highest among young adults 
from a Dutch ethnic background: 41% of them reported 
higher vocational schooling or university, whereas this was 
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only the case in 10% to 21% of the other ethnic groups. Par-
ticipants from a Ghanaian ethnic background had the highest 
prevalence of reporting difficulties with the Dutch language 
(40%). The lowest prevalence of reporting language barri-
ers was among people from an African Surinamese ethnic 
background (12%). Distance from the Dutch culture in the 
psychological domain was highest among participants from 
a Ghanaian ethnic background (prevalence of 22% for ethnic 
identity and 25% for cultural orientation). Participants from 
a Moroccan ethnic background scored highest on distance 
from the Dutch culture in the behavioral domain (prevalence 
of 70% for social network). The participants with a South-
Asian Surinamese ethnic background scored lowest on dis-
tance from the Dutch culture (prevalence of 10% for ethnic 
identity, 17% for cultural orientation, and 50% for social 
network). 

Performance-Based and Self-Reported Health Literacy 
Scores

Table 2 presents the levels of performance-based health lit-
eracy (REALM-D) and self-reported health literacy (SBSQ). 
The SBSQ was assessed among 2,076 participants (139 miss-
ing) and the REALM-D was assessed among 1,279 partici-
pants (936 missing). Performance-based health literacy was 
low (REALM-D score <60) among 17% of the participants. 
Self-reported health literacy was low (SBSQ score <3) among 
3% of the participants. For both health literacy measures, the 
prevalence of adequate health literacy was highest in Dutch 
young adults (94% and 100%, respectively). Of the Ghanaian 
group, 71% had an adequate score on the performance-based 
measure, whereas this figure was between 80% and 89% in 
the other non-Dutch ethnic groups. Adequate self-reported 
health literacy was found to be 92% in the Ghanaian ethnic 
group and 98% in the other ethnic groups. The correlation 
between self-reported and performance-based scores was 
moderately low in the Dutch ethnic group (0.38) and low in 
the other ethnic groups, ranging from a correlation coeffi-
cient of 0.14 in the African Surinamese group to 0.25 in the 
Turkish group. 

Ethnic Differences in Performance-Based Health 
Literacy 

Compared to the Dutch young adults, the other groups all 
scored lower on performance-based health literacy (Table 3, 
model 1.1). After the addition of sex and age to the model, 
the differences between the Dutch and South-Asian Suri-
namese group was no longer statistically significant (model 
1.2). After the addition of educational level to the model, 
the differences between the Dutch and African Surinam-

ese group was also no longer statistically significant (model 
1.3). For the Ghanaian, Turkish, and Moroccan groups, eth-
nic differences in health literacy could, to a minor extent, be 
explained by differences in educational level, but remained 
statistically significant (model 1.3). Table 3 also presents the 
outcomes of linear regression analyses with the exclusion 
of the Dutch group. Compared to South-Asian Surinamese 
young adults, all the other ethnic groups, except those from 
African Surinamese background, scored significantly lower 
on performance-based health literacy (model 2.1). These eth-
nic differences remained almost unchanged after adjustment 
for sex, age, educational level, language barriers, and cultural 
distance (models 2.2-2.5).

Ethnic Differences in Self-Reported Health Literacy 
Table 4 (model 1.1) shows that self-reported health lit-

eracy only differed between the Dutch and Ghanaian partici-
pants. When adjusted for sex, age, and educational level, the 
difference was reduced by 50% and the remaining difference 
was not statistically significant (model 1.3). Differences were 
smallest between the Dutch and Turkish group; this differ-
ence remained the same after adjustment for sex, age, and 
educational level (model 1.3). After adjustment for differenc-
es in sex, age, and educational level, Moroccan young adults 
had significantly higher self-reported health literacy than 
the Dutch (model 1.3) and South-Asian Surinamese young 
adults (model 2.5).

DISCUSSION 
Performance-based health literacy was low among 17% of 

the young adults that participated in this study. After adjust-
ment for sex, age, and educational level, Ghanaian, Turkish, 
and Moroccan young adults scored lower on performance-
based health literacy than those from a Dutch, African Su-
rinamese, and South-Asian Surinamese ethnic background. 
Additional adjustment for differences in language difficulties 
and cultural distance between the non-Dutch ethnic groups 
did not change these results. Self-reported health literacy was 
low among 3% of the participants. There were no differences 
in average levels of SBSQ between the ethnic minority groups 
and the Dutch. Levels were lower for Ghanaians, but this dif-
ference was no longer significant after adjustment for educa-
tional level and language difficulties.

The levels of performance-based health literacy that we 
found among young adults from a Dutch, South-Asian Su-
rinamese, and African Surinamese background (5%, 13%, 
and 11%, respectively, scored low on REALM-D) are higher 
than those reported in a previous Dutch study. In the pre-
vious study, low REALM-D scores were found among 19% 
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of patients who were chronically ill, mainly from Dutch 
and Surinamese ethnic backgrounds (Fransen et al., 2011). 
This discrepancy can be explained by the fact that these pa-
tients had an average age of 60 years and research has shown 
that this age group has a lower health literacy (Kobayashi, 
Wardle, Wolf, & von Wagner, 2016). However, the Moroc-
can, Turkish, and Ghanaian young adults’ REALM-D scores 
were comparable to or even lower than the older Dutch pa-
tients’ scores, which emphasizes that low health literacy can 
commence early in life in specific ethnic minority groups. 

Other international studies have also reported lower 
health literacy levels among ethnic minority groups com-
pared to the host population (Mantwill et al., 2015). How-
ever, many studies are not comparable because they either 
used other measures or did not specifically include young 
adults. In the Netherlands, van der Gaag et al. (2017) in-
vestigated ethnic differences in self-reported health literacy 
among older adults. They found lower levels of health litera-
cy (measured by the Health Literacy Questionnaire) among 
Turkish respondents, although not among respondents from 
a Moroccan and Surinamese background. However, none 
of the studies that report ethnic variations in health literacy 
specifically focused on young adults (Mantwill et al., 2015). 
Studies among younger age groups (10-39 years) found rates 
of adequate health literacy ranging from 52% to 99% but did 
not describe ethnic variations in health literacy (Sansom-
Daly et al., 2016). 

We found that educational level, language barriers, and 
cultural distance could only partially explain ethnic dif-
ferences in health literacy levels. Although the association 
between ethnic background and educational level is well 
established and the association between health literacy and 
educational level has been confirmed in various studies 
(Levin-Zamir, Baron-Epel, Cohen, & Elhayany, 2016; Man-
twill et al., 2015; Wångdahl, Lytsy, Mårtensson, Westerling, 
2014), educational differences could only partly explain eth-
nic differences in performance-based health literacy. This 
means that other variables play a more important role in 
the association between ethnic background and health lit-
eracy. Previous studies found that limited proficiency in the 
national language has been associated with lower levels of 
self-reported health literacy (Beauchamp et al., 2015; Sen-
tell & Braun, 2012). Given this, it was of interest to compare 
young adults originating from Suriname, where Dutch is an 
official language, to those originating from other countries. 
As expected, the two Surinamese groups had higher levels of 
performance-based literacy than the other minority groups. 
Yet, this difference remained after adjustment for difficulty 
with Dutch language and after adjustment for levels of cul-
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tural distance. Language difficulty possibly played a role, but 
in ways that were too subtle to be captured in our self-report-
ed measure of language difficulty. 

The use of a large sample size is one of the strengths of 
our study. Additionally, the use of both performance-based 
and self-reported health literacy measures enabled us to com-
pare both measures in this multiethic population. Moreover, 
we were able to assess self-reported health literacy among 
participants who were unable to speak or read Dutch as the 
questionnaires were translated in to different languages. In 
previous Dutch studies, participants who were unable to 
communicate in Dutch were either excluded from health 
literacy research or were not questioned about their level of 
ability to speak and read the Dutch language (Fransen et al., 
2011; Koster, Philbert, & Bouvy, 2015; Pander Maat, Essink-
Bot, Leenaars, & Fransen, 2014; van der Heide et al., 2013). 
By adjusting for language barriers in our analyses, we sought 
to distinguish between health literacy caused by language 
barriers and health literacy caused by other factors.

STUDY LIMITATIONS
A limitation of this study is that health literacy was only 

measured by an assessment of reading skills (REALM-D) 
and self-perceived skills concerning understanding medi-
cal information and filling out medical forms (SBSQ). These 
measures may not optimally assess the abilities that young 
adults need to understand, appraise, and apply information 
in an actual and context-specific situation; the SBSQ might 
be less meaningful for young people because they are gener-
ally healthy and, therefore, deal with health-related informa-
tion less often. Both measures had ceiling effects, meaning 
that there could have been higher scores than the ones we 
observed, but the REALM-D and SBSQ did not extend far 
enough to capture them. This also indicates that there is more 
variance in a concept than the REALM-D and SBSQ can 
measure. The low correlation between REALM-D and SBSQ 
indicate that these instruments measure different concepts of 
health literacy. However, the differences in correlations be-
tween the ethnic groups may also raise questions regarding 
the cross-culture comparability of the actual responses. 

Another limitation is that the REALM-D was only as-
sessed among participants who were able to communicate 
in Dutch, as it was not available in other languages. Because 
the outcome variable (performance-based health literacy) is 
lacking for a specific group (non–Dutch-speaking partici-
pants), we were unable to apply special procedures to handle 
missing data.

The findings of our study are relevant for practice and 
further research. Young adults are an important target group 

for health promotion. The ethnic differences that we found in 
REALM-D and SBSQ scores indicate that health promotion 
materials might not be equally accessible to all young adults. 
Professionals in health care and preventive health care should 
know that health literacy differences also exist among young 
adults. There is a need for tailored information and com-
munication for young people, especially those from a non-
Western ethnic background, even if they speak the language 
of the host country.

Our findings also indicate that health literacy research 
should specifically include young adults from various ethnic 
backgrounds and that further research is needed on how they 
appraise and apply health information in various health-re-
lated contexts, and how this can be measured.
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